FOR the past two and half years I have had the opportunity of dealing with a large number of cases of old injuries of the maxillk, and although at first our lines of treatment were very indefinite, we have now reached a stage when it is possible to divide the cases into more or less definite classes. This work is very closely associated with plastic surgery, and many cases which previously required prosthetic treatment are now adequately dealt with by the plastic surgeon. It is very seldom that I have had to construct a prosthetic appliance for the restoration of the soft parts, and these cases are chiefly of men who for various reasons are unable to undergo operations, and to such isolated cases as the loss of eyelids, &c. In no instance have I had occasion to restore a large loss of the soft palate, and I fear that the majority of these cases end fatalry in the early stages.
In this communication I only propose to discuss intra-oral prosthetic appliances.
Before describing these appliances in detail, I propose to dwell for a short time on the difficulties met with in taking impressions for the construction of the appliances and the means to overcome them. All impressions as far as possible are taken with plaster of Paris, in many cases with the aid of cotton wool and black gutta-percha. The plaster of Paris for these cases is of special importances owing to the fact that I At a meeting of the Section, held March 24, 1919. almost invariably they present false attachment of the soft parts to the maxillhe. The chief difficulties met with are:
(a) The Frequent Constriction of the Opening to the Mouth.-
In such cases it is often impossible to insert an impression tray of sufficient size, and it is necessary to make two special half trays, as shown in fig. 1 . It is then possible either to take a whole impression at once or to take the two half impressions separately and construct the necessaty base plate for them, and later to take an impression with the two base plates in position.
FIG. 1.
Special impression tray made in two parts.
(b) A Narrow Sulcus.-Many cases present themselves with tight scarring of the soft parts of the face which maintains them in the closest apposition to the maxillie; it thus becomes difficult to obtain the necessary impression of the sulcus. This is overcome by inserting in the sulcus cotton wool soaked in plaster of Paris immediately before the main impression is taken.
(c) Openings in the Palate into the Nasal Cavities.-When it is required to take an impression only of. the palatal opening, cotton wool soaked in plaster of Paris is again used; but when it is desired, as often happens, to take a deep impression of the cavity, the use of black guttapercha, as firpt suggested to me by Sir Francis Farmer, proves of great -value.
These difficulties are well illustrated in the case of Captain T.
This patient came under my care for the construction of a denture. There was,marked constriction of the opening of' the mouth, together with very aarrow sulci, and also a perforation of the palate, but a palatal arch of normal width. The fact that the patient had a very sensitive soft palate, and was unable to control the flow of saliva, was another difficulty. It was necessary to obtain impressions of the oral surface of the palate, a deep impression of the opening, together-with a portion of the nasal surface of the palate. The method employed was as follows: A small piece of black gutta-percha was inserted in the opening of the palate, and by continuous pressure was made to take an impression of part of the nasal surface of the palate and of the opening. The gutta-percha was removed before it had become hard and was shaped by the aid of a hot knife in such. a manner that it was easily removed and inserted. It was then partly softened again and re-inserted to obtain an accurate impression, being left in situ for about two hours. The gutta-percha was then vaselined, and cotton wool soaked in plaster of Paris inserted in the dental sulci in the right and left molar regions, and a third piece placed in the deep part of the perforation where it had been necessary to remove a portion of the gutta-percha. The left half- fig. 5 , p.. 78). This apparatus has proved very efficient, and is usually not required to be worn for more than one week. For the first two or three days the patient experiences pain in the region of the glenoid cavities and slight headache. It is very essential in using this apparatus that when the maxille have been brought to their correct position, they should be immediately immobilized by fixing them to the mandible by means of a double Gunning splint. This splint is then worn for a further two or three weeks, after which the patient is given upper and lower splints with guiding flanges.
(2) Loss of Teeth only.-These.-cases resolve themselves generally into, the necessity of constructing a more or less simple denture. Nevertheless, there-is one type of case which has caused considerable difficulty-viz., when there is a loss of all the teeth on one maxilla with all the teeth remaining on the other maxilla. The type of prosthetic appliance used is shown in fig. 6 (p; 79). As will be seen, the main support for the denture is by means of stirrup bands. I am greatly indebted to FIG 4 Photograph showing deformity due to displacement of maxille.
Sir Francis Farmer for having brought to my notice the use of these clasps for this particular type of case, and it is very ess-ential that these clasps should be made of specially drawn out platinized gold wire.
(3) Loss of Bone.-These cases are sub-divided into the following: (a) Loss of alveolar border of maxilla; (b) loss of palatal portion ; (c) loss of premaxilla; (d) loss of premaxilla with part of alveolar and palatal portions of maxilla;-(e) tot'al loss of premaxilla, alveolus and palate.
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at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from (a) I do not propose to dwell on this class except to point out that most instances are complicated by extensive false attachments of the soft part of the maxillk, which prevent the construction of a functional denture. It is then usually necessary to perform an epithelial inlay operation for the restoration of the dental sulcus before the denture is constructed. To aid the surgeon in this operation the splint shown in fig. 7 (p. 80) is used for the purpose of inaintaining the " stent " in position while the epithelium becomes attached in the required position. It must be remembered that once the sulcus has been restored and the " stent " removed, the final denture must be inserted immediately, otherwise there is a danger that the sulcus .may retract.
(b) Loss of Palatal Portion.-These cases have proved of exceptional interest from the fact that, in many instances, one would have been unable to construct a functional denture had it not been for the hold obtained for the denture by making use of the perforation. In the early cases under treatment soft rubber was attached to the denture and made to hold into the perforation, and thus to support the denture by lateral pressure, but it was generally found that such pressure resulted in ulceration and absorption, and the denture rendered non-functional in a very short time. The method now adopted is to utilize definitely the nasal surface of the palate for the means of support of the denture, the denture being made to consist of two portions, nasal and oral, which are locked together by a simple mechanical device. Thus the means of support for the denture is by lodgment upon the nasal surface of the palate instead of by continuous lateral pressure upon the sides of the perforation. For the purposes of describing the appliances used it is advisable to classify cases of loss of the palate as follows: (i) When the perforation is not required for the support of the denture; (ii) When it is only partially required, the main support being obtained by other means; (iii) When it is required for the main support of the denture.
(i) When the perforation is not required for the support of the denture, the denture is merely made to fit over the opening, and thus prevent food, &c., passing through the perforation.
(ii) Many cases are met in which there is a loss of all the teeth on one side together with a perforation. It is obvious that if a simple denture is constructed for this case, it is very liable to be unstable from the weight being one-sided. To overcome this a partial support is obtained from the perforation. A denture is made in the ususl manner except that where it passes over the perforation a small loop is attached on the nasal surface of the denture. Black gutta-percha is made to fit and extend into the perforation and to be attached to the plate by means of the metal loop. A large number of cases have been treated by this method with good results,' the black gutta-percha being far more serviceable than soft rubber, and having the great advantage of being able to be renewed whenever necessary. Quite recently a patient was returned to hospital for further plastic operations who had been Wvearing one of these pladtes for one and a half years, and on examination, the black gutta-percha was found to be in a very satisfactory state.
(iii) Cases where the perforation is required for the main support of the denture are well exemplified by the case of Captain T., referred to above. A piece of black vulcanite was made the shape and size of the previously-described piece of black gutta-percha, which the patient was able to insert and take out of the perforation, the addition of a small metal knob on the palatal surface of the vulcanite rendering this more easy. There was also fixed in the vulcanite over the perforation a metal tube carrying within it in the upper part a smaller threaded tube, as shown in fig. 8 . The denture was then made to fit over the plug with a vulcanite prolongation upwards into that part of the perforation which was not occupied by the plug. The means of attachment of the denture to the plug was by a simple mechanical device which enabled a screw to be attached to the denture and to pass into the tube in the plug, and to be screwed up by means of a matrix spanner bringing the denture and the plug into close apposition (see fig. 9 ). Thus the chief means of support to the denture is the plug resting on the nasal at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from surface of the palate through the perforation, and it is impossible to remove the denture except by releasing the screw. As will be seen by figs. 9 and 10 this screw is so constructed that it is undetachable from the denture and cannot be lost or swallowed. The complete denture is shown in fig. 11 . This prosthetic appliance also illustrates another very important mechanical device. As will be seen from the diagram the patient had only the upper left mnolar remaining. Had a clasp been fitted in the usual manner i.e., fitting round the mesial, palatal and distal surfaces of the tooth, it would have had the tendency to lift the plate away from the right side, but by the construction of two separate bands for the one tooth, one fitting round the mesial and part of the palatal and buccal surfaces, and the other round the distal and part of the palatal and buccal surfaces, this detrimental effect was avoided, and the full benefit of the clasp obtained (see fig. 12 ). This type of clasp will be found of very great value in ordinary dentures with only one or two teeth stAnding. abnormal adhesions of the soft parts to the maxillh. It has often been noticed that in these cases operations have been performed in the early stages of treatment for the definite closing up of the opening, this resulting in a marked deformity. When the, opening has been closed the method of treatment now adopted is to separate the soft parts from the maxille by means of an epithelial inlay operation, and to restore the opening, the object being to correct the contour of the face, and to enable a functional denture to be fitted. has several cases now under treatment in which surgical replacement is being adopted. In considering the construction of the appliance for these patients, one point differing from the above classes is of great inmportance-namely, that owing to the small amount of the normal palate remaining in these cases, the main upward pressure of the denture during mastication is taken by that portion of the appliance which is made to replace the bony loss. In the early cases under treatment this was not fully realized, with the result that every time the patient put pressure on the denture during mastication there was an unpleasant lifting of the soft tissues (upper lip and nose). But this has now been overcome by always finding some remaining intranasal bony tissue to take the pressure, and if necessary to extend the prosthetic appliance backwards or laterally to obtain such support. The following case well illustrates such an appliance: Mr. W. This patient was admitted with the very marked facial disfigurement shown in fig. 15 (p. 85) , and with only a small part of the palate and two teeth remaining. The treatment adopted was to separate the soft tissues from the hard by means of an FIG. 18. Complete denture.
epithelial inlay operation (see figs. 16, 17, pp. 86, 87) and to construct the necessary appliance which both held the soft tissues forward and acted as a functional denture. To facilitate easy fitting and removal, the appliance, as shown in fig. 18 , was made in three parts: (i) a simple denture fitting over the remaining part of the palate and the prosthetic replacement of the lost palate; (ii) a hollow box held in front of the remaining part of the maxillm constructed to represent the bone lost; and (iii) a prolongation backwards with the object of obtaining the necessary bony support to the upward pressure exerted by the denture. As will be seen from figs. 19 and 20, the apparatus is simple and easily kept clean. Part (iii) is first inserted, followed by part (ii), which will be seen to fit over part (iii), and is held in close contact with it by the pressure of the soft tissues covering it. The denture is then placed in position. In most cases it is necessary to affix the denture to part (ii) by means of a screw, but in the case under notice the screw was discarded after a week's use, as it was found that the denture remained in situ quite satisfactorily without it owing the structure of the parts.
,Upper part of denture to restore nasal loss.
(ii) and with this patient the nasal spine of the premaxilla was remaining, which preserved the contour of the face. Nevertheless, there was a complete loss of all -the intra-oral portions of the maxillk (see fig. 21 ).
The case referred to is that of Lieutenant W., and his injuries were the result of an aeroplane accident. The early treatment of this case has been described in- fig. 22 ). The prosthetic appliance finally fitted differs completely from the apparatus described in the previous article, as it was found that the latter was quite impracticable. The apparatus now being worn was made as follows: The necessary impression of the antra and surrounding tissues was obtained by; the plaster and black guttapercha method, and two hollow boxes were made which together re-placed the bone lost. Fig. 23 shows that the boxes were so constructed that when the left half,was placed in position the right half could be inserted, and the two locked together by a simple mechanical device. The prosthesis as a whole was held in position by the two lateral prolongations into the right and left antra respectively (see fig. 24 of two split pins attached to the denture, which fitted into tubes inserted in' the hollow boxes (see fig. 25 ). The patient was returned to duty, and the appliance has been worn by him for nine months and has given total satisfaction. Fig. 26 then threaded with a 7 in. thread. The necessary undercuts having been made for its retention in the vulcanite wall of the box, it was then embedded in the wax mould in a suitable position. A screw of aluminium was then made to fit the thread, extending outwards from the wax so as to hold the aluminium in position whilst in the plaster. The wax mould was then flasked in the usual manner, the smoothest surface being kept uppermost. The wax having been washed out, a solution of rubber in chloroform was painted round the edges of the mould, care being taken to cover up the metal parts. One layer of rubber was then inserted in the mould, and to facilitate the compression of this rubber against the walls of the mould, a wet cloth was placed over the rubber and compression made by filling the centre of the mould with wet asbestos. The two halves of the flask were then screwed up, and extra pressure obtained. The flask was then opened repeatedly until just sufficient rubber was present, all overflow being removed, and numerous small gateways made. At the last time of opening the flask, the wet asbestos and cloth were removed, and just It has been my wish to convey to you the general principles underlying the treatment of these cases rather than to describe in detail the construction of unique dentuies, and to illustrate the great value of prosthetic appliances, and the wide field now open for their use in the treatment of diseases and injuries of the maxillhe.
It is quite obvious that it is only by the dental surgeon Working in *co-operation with the operative surgeon that the -best results can be obtained, and I have been fortunate in this respect in having as my colleague Major H. D. Gillies, R.A.M.C., who has performed all the operations referred to in this paper (except where otherwise mentioned), and who has worked in the closest co-operation with me in our endeayours torestore as far as possible the powers of mastication to their normal condition.
